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ABSTRACT 

The ATM Ha p r e s e n t a t i o n  and f i l t e r s  r e v i e w  mee t ing  

was h e l d  a t  t h e  Lockheed S o l a r  O b s e r v a t o r y ,  Februa ry  26  and 

2 7 ,  1968.  The p r e s e n t  Ha i n t e r f e r e n c e  f i l t e r  s t a t e  of t h e  

a r t  was r e p o r t e d  on .  S p e c i f i c a t i o n s  f o r  t h e s e  f i l t e r s  and 

t h e  HCO and MSFC Ha t e l e s c o p e s  were also s e t .  
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MEMORANDUM FOR F I L E  

The a u t h o r  a t t e n d e d  a mee t ing  t o  r e v i e w  t h e  ATM Ha 
d i s p l a y s  and t h e  up t o  da te  m e r i t s  of  Ha i n t e r f e r e n c e  f i l t e r s .  
The m e e t i n g  was h e l d  a t  t h e  Lockheed S o l a r  O b s e r v a t o r y ,  Rye 
Canon, C a l i f o r n i a ,  F e b r u a r y  27  and 2 8 ,  1 9 6 8 .  The e x p e c t e d  r e -  
p o r t  b y  Lockheed was h e l d  up due t o  t h e  f i l t e r  non-un i fo rmi ty  
problem and i s  now t o  be  d e l i v e r e d  i n  a p p r o x i m a t e l y  t h r e e  months .  

Dr. Reeves of Harvard C o l l e g e  Obse rva to ry  ( H C O )  gave 
a p r e s e n t a t i o n  which i n c l u d e d  a d i s c u s s i o n  of t h e  p r e s e n t  i n t e r -  
f e r e n c e  f i l t e r  s t a t e  o f  the a r t  and  t h e  t e n t a t i v e  g o a l s  of  t h e  Ha 
t e l e s c o p e s  under  t h e  HCO and MSFC s p o n s o r s h i p .  Three companies  
have  been i n v o l v e d  i n  t h e  f i l t e r  c o m p e t i t i o n  - S p e c t r a  Lab ( S L ) ,  
Th in  F i l m s  ( T F ) ,  and v e r y  l a t e l y ,  P e r k i n  Elmer ( P E ) .  However, 
t h e  c o m p e t i t i o n  has narrowed t o  SL and P E .  

The SL f i l t e r  c o n s i s t s  of a t h i n  mica p r i m a r y  e l emen t  
s t r e t c h e d  on a q u a r t z  r i n g  upon which a p p r o p r i a t e  s p a c i n g  l a y e r s  
a re  a f f i x e d .  The PE f i l t e r  i s  more complex and heavy c o n s i s t i n g  
of a c o a t e d  p o l i s h e d  g l a s s  o r  q u a r t z  t h i n  shee t  a t t a c h e d  t o  a 
c o a t e d  s p a c e r  which a s sembly  i s  t h e n  mounted on a g l a s s  (or q - J a r t z )  
b l o c k .  TF f i l t e r s  c o n s i s t  of o r g a n i c  mater ia l s  d e p o s i t e d  f rom 
s o l u t i o n  upon a s u i t a b l e  s u b s t g a t e  t o  form a t h i n  i n t e r f e r e n c e  
f i l m .  Bandpass peak d r i f t  i n  Angstroms w i t h  t e m p e r a t u r e  change  
has been measured w i t h  t h e  f o l l o w i n g  r e s u l t s .  

SL 1;/14,5OF 
PE 1;/45OF ( f u s e d  s i l i c a  base)  

TF 1:/8OF 

It i s  a p p a r e n t  t h a t  SL and PE f i l t e r s  a r e  more tempera-  
t u r e  s t a b l e .  The PE i s  s o  s tab le  tha t  i t  i s  a t  a d i s a d v a n t a g e  
for " t u n i n g  i n t t  d i f f e r e n t  areas of  t h e  H l i n e .  

o v e r  t h e i r  t r a n s m i t t i n g  a r e a s  which widens t h e  b a n d p a s s .  
more,  l i g h t  n o t  no rma l ly  i n c i d e n t  t r ave l s  a d i f f e r e n t  l e n g t h  and  
o p t i c a l  p a t h  t h a n  t ha t  normal ly  i n c i d e n t .  
( c o l l i m a t e d )  l i g h t  f o r  8 SL f i l t e r  gave these  r e s u l t s :  

CL 

The f i l t e r s  s u f f e r  f rom a non-un i fo rmi ty  i n  t h i c k n e s s  
F u r t h e r -  

Tests made in p a r a l l e l  
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A A  i s  t h e  change of  t h e  o p t i c a ' l  p a t h  l e n g t h  i n  A due t o  n o t  
t r a v e l i n g  p e r p e n d i c u l a r l y  between f a c e s .  Thus,  t h e r e  i s  a n  
e f f e c t i v e  i n c r e a s e  i n  bandwidth f o r  a bund le  of  n o n - p a r a l l e l  
r a y s .  
t h e  e f f e c t  i s  more flronounced i n  t h e  SL f i l t e r  w i t h  rl = 1 . 2  
t h a n  t h e  PE filter w i t h  rl = 1 . 4 6 .  

Apparen t ly  t h e r e  i s  no  change i n  bandpass  form o r  
c e n t r a l  peak w i t h  age  f o r  SL f i l t e r s .  
p h y s i c a l  p r o p e r t i e s  p r e d i c t s  t h e  same f o r  PE f i l t e r s .  How- 
e v e r ,  t h e  TF f i l t e r s  do show an  a g i n g  e f f e c t .  T h i s  combina- 
t i o n  w i t h  poor  the rma1 .pe r fo rmance  has e l i m i n a t e d  TF f rom t h e  
c o m p e t i t i o n .  

S i n c e  A x  ~ ( 0 ) ~  where rl i s  t h e  i n d e x  of  r e f r a c t i o n ,  - 

E x t r a p o l a t i o n  f rom 

S i n c e  non-uni formi ty  a c r o s s  f i l t e r  d i s k s  has been  
a b o u t  t w i c e  t h e  d e s i r e d  bandwidths ,  Dr. Reeves has asked SL 
and PE f o r  q u o t a t i o n s  of 

0 

A,  ; . 0 5 A  

T r a n s m i s s i o n  t 5% - 

The s p e c i f i c a t i o n s  on t h e  MSFC and HCO H t e l e s c o p e s  
are summarized i n  t h e  a t t a c h e d  t a b l e .  I n  t h e  t a b l g ,  A t  r e f e r s  
t o  f i l m  e x p o s u r e  times. 

1 0  11-AND-c as A .  N .  de Gaston 
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